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[57] ABSTRACT

A pre-emergency delayed locking retractor. A pawl is
movably mounted to a retractor frame and is lockingly
engagable with spool ratchet teeth with a web wound
on the spool. A cam wheel mounted to the retractor
frame or a web follower mounted to the pawl are opera-
ble to keep the pawl apart from the ratchet teeth until a
predetermined amount of web is withdrawn. An inertial
device engaged with an end of the pawl forces the pawl
away from the ratchet teeth until the retractor frame is

“moved. The inertial device includes a mass mounted in

an unstable fashion to the frame with an upstanding
finger contactable by an arm fixedly mounted to an end
of the pawl.

15 Claims, 7 Drawing Sheets
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1
DELAYED LOCKING RETRACTOR

BACKGROUND OF THE INVENTION

1. Field of the Invention:

This invention is in the field of retractors used with
seat belts.

2. Description of the Prior Art:

Retractors for holding seat belts are generally either
automatic locking retractors or emergency locking
retractors. One widely used type of seat belt device is
the automatic locking retractor wherein once the de-
sired length of seat belt webbing has been pulled or
extended from the retractor, a slight retraction or re-
lease of tension caused by a slight retracting rotation of
the web spool engages an internal locking mechanism
preventing further extension of the web. The internal
locking mechanism may include a clutch plate rotatably
mounted about the spool axis which normally engages
and holds a pawl apart frown ratchet teeth formed on
the spool. Extension of the predetermined amount of
web from the retractor results in rotation of the cam
wheel positioning the pawl in a recess formed in the
cam wheel thereby allowing the pawl to lockingly en-
gage the spool ratchet teeth preventing further exten-
sion. The web must then be retracted into the retractor
and rewound on the spool positioning the cam plate
apart from the ratchet teeth and allowing for subse-
quent web extension. The automatic locking retractor
thereby locks the web in place once the web has been
extended and the web tongue inserted into the buckle
mounted to the seat. The disadvantage of an automatic
locking retractor is that frequently the retractor will
lock if the web is pulled outwardly and then slightly
released prior to inserting the web tongue into a buckle.
The web must then be retracted and then extended
again before the web tongue is locked to the buckle.
Automatic locking retractors are also known which
replace the rotatable cam wheel by a web follower
mounted to the pawl. The web follower contacts the
web when fully wound on the spool thereby keeping
the pawl located apart from the ratchet teeth until the
web is extended thereby decreasing the diameter of the
web on the spool and allowing the web follower and
pawl to0 move inwardly until the pawl lockingly en-
gages the spool ratchet teeth.

Emergency locking retractors are known to allow
the spool to freewheel even though the web is pulled
outwardly to its in use position and the web tongue is
locked to the corresponding buckle. An inertial device
1s operable to normally hold the retractor pawl apart
from the spool ratchet teeth and to release the pawl
once 2 predetermined amount of force is applied to the
inertial device such as experienced in emergency condi-
tions during rapid de-acceleration or vehicle crash con-
ditions. The advantage of an emergency locking retrac-
tor 1s that the web may be extended over the occupant
with the tongue then locked to the corresponding
buckle even though the web still may be further ex-
tended or retracted as required by the occupant moving
relative to the retractor.

Child vehicle seats are available to amount atop the
normal passenger seat 1n a vehicle. Likewise, vehicles
are available having an integrated child seat originally
built into the passenger seat. In either case, the web or
harness must be pulled outwardly from the seat and
extended across the child with the web tongue then
being lockingly engaged with the corresponding
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buckle. It is customary to provide a retractor beneath
the seat to store the harness web on a spool while allow-
ing the web to be pulled outwardly to an in use position.
Neither the prior automatic locking retractors or emer-
gency locking retractors provide the most convenient
mechanism for retraction and extension of the web. For
example, the automatic locking retractor will automati-
cally lock once a predetermined amount of web has
been extended and the web tension slightly released. It
can be imagined that it is difficult to place and hold a
child 1 a child seat while at the same time pulling out
the web and locking the tongue to the buckle. Fre-
quently, the automatic locking retractor will lock prior
to the tongue being lockingly engaged with the buckle
necessitating complete retraction of the web and a re-
peat of the extension cycle. Likewise, the emergency
locking retractor, since the spool is not locked, provides
the unsatisfactory result that the child may pull the web
outwardly and move from the child’s seat while the
driver 1s occupied with driving duties. What is needed is
a retractor to allow the web to be freely extended and
retracted so that the tongue may be inserted into the
buckle. Likewise, once the tongue and buckle are
locked together, it may be desirable to pull the web
outwardly further or retract the web in order to prop-
erly position the web relative to the seat and child. At
the same time, it is desirable to have such a retractor
which will immediately lock upon vehicle movement
preventing the child from pulling the web outwardly
and moving from the child seat while the vehicle is in
motion. In the case of emergency locking retractor, the
retractor will lock upon being subjected to a predeter-
mined amount of force such as existing in a rapid de-
acceleration but will unlock once the vehicle assumes a
level condition without rapid acceleration or de-accel-
eration. Thus, the child seat retractor should not only
lock upon initial vehicle motion but should remain
locked even though the vehicle comes to a complete
stationary position. The child seat retractor should re-
main locked until the tongue is unbuckled and the web
retracted to 1ts initial position. Last, it is desirable to
provide such a retractor which will immediately lock
once the web has been extended mad a condition en-
countered such as a collision with the vehicle prior to
initial driving motion. Disclosed herein is such a pre-
emergency delayed locking retractor.

It is known to provide automatic locking retractors
with some type of time delay. For example. U.S. Pat.
Nos. 3,603,525, 3,630,465, 3,858,825 and 3,876,031 dis-
close delay mechanisms which include an electromag-
net or other type of electrical switch for operating the
retractor. U.S. Pat. No. 3,648,946 discloses a retractor
icluding a time delay achieved by an impeller within a
fluid chamber. Likewise, U.S. Pat. No. 3,632,057 dis-
closes a retractor with a time delay achieved via an air
piston. U.S. Pat. Nos. 4,529,144 and 3,635,419 disclose a
retractor including a time delay utilizing an inertial
mass.

SUMMARY OF THE INVENTION

One embodunent of the present invention is a pre-
emergency delayed locking retractor comprising a
frame, a web, and a spool with the web wound thereon
and having a plurality of ratchet teeth formed thereon.
The spool is rotatably mounted on the frame and is
rotatable between an initial position whereat the web is
retracted on the spool and an in-use position whereat
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the web is extended. A spring is connected between the
spool and the frame to urge the spool to rotate in a
winding direction to wind the web thereon but yield-
able to allow the spool to rotate in an unwinding direc-
tion to allow the web to be extended therefrom. A first
device mounted on the frame is urged to move to a
locked position engaging the teeth and limiting rotation
of the spool in the unwinding direction but is yieldable
to move to an unlocked position to allow the spool to

rotate in the winding direction and the unwinding direc-
tion. A second device is operable to retain the first
device 1n the unlocked position until a predetermined
amount of web has been extended. A third device is
engaged with the first device and has a mass in a first
position whereat third device once the predetermined
amount of web has been extended retains the first de-
vice in the unlocked position until the mass 1s moved
upon pre-emergency movement of the frame allowing
the first device to move to the locked position. The first
device remains in the locked position once moved to the
locked position until the web is rewound to the initial
condition and the second device moves the first device
to the unlocked position.

Another embodiment of the present invention 1s a
seat for a child in a vehicle comprising a frame, a seat
formed to receive a child with the seat mounted on the
frame, a harness web movably mounted on the seat and
extendable from a initial position whereat the web is not
in use to an in-use position whereat the web extends
across a child positioned atop the seat, and, a pre-emer-
gency delayed retractor mounted to the frame and oper-
able to windingly retract and to extend the web. The
retractor is operable to allow the web to freely extend
from the initial position to the in-use position and to be
freely extendable and retractable at the in-use position
until locked limiting further extension of the web upon
the frame moving by being subjected to an external
force beyond a predetermined level. The retractor is
further operable to remain locked limiting further web
extension until the web is retracted to the iniital posi-
tion.

It is an object of the present invention to provide a
new and improved child seat locking retractor.

A further object of the present invention is to provide
a pre-emergency delayed locking retractor.

Yet a further object of the present invention is to
provide a locking retractor allowing the web to be
freely extended and retracted at all times prior to vehi-
cle initial movement.

An additional object of the present invention is to
provide a locking retractor which will remain locked
once a predetermined amount of web has been extended
and vehicle motion has been initiated.

Related objects and advantages of the present inven-
tion will be apparent in the following description.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1is a front view of a child seat incorporating the
delayed locking retractor.

FIG. 2 is a side view of the seat of FIG. 1.

FIG. 3 is a fragmentary cross sectional view of a
child seat integrated with the vehicle seat including the
delayed locking retractor.

FIG. 4 is a perspective view of the delayed locking
retractor.

FIG. 5 is a top view of the retractor of FIG. 4.

FIG. 6 is cross sectional view taken along the line
6—6 of the FIG. 5 and viewed in the direction of the
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arrows showing the pawl unlocked relative to the
spool.

FIG. 7 is the same view as FIG. 6 only showing the
pawl and spool in a locked condition.

FIG. 8 is a cross sectional view taken along the line
8—8 of FIG. 5 and viewed in the direction of the ar-
rows showing the pawl held outwardly by the cam

wheel.
FIG. 9 is the same view as FIG. 8 only showing the

cam wheel rotated apart from the pawl.

FIG. 10 is a cross sectional view taken along line
10—10 of FIG. 5 and viewed in the direction of the
arrows showing an alternate device for holding the
pawl apart from the spool teeth.

FIG. 11 is a cross sectional view of the retractor
inertial device mounted to the end of the retractor of
FIG. 5 with the inertial mass in the initial resting posi-
tion.

FIG. 12 is the same view as FIG. 11 only showing the
inertial device in the locked position.

FIG. 13 is a cross-sectional view of an alternate inter-
tial device to be used in lieu of the device of FIG. 11.

DESCRIPTION OF THE PREFERRED
EMBODIMENTS

For the purposes of promoting an understanding of
the principles of the invention, reference will now be
made to the embodiments illustrated in the drawings
and specific language will be used to describe the same.
It will nevertheless be understood that no limitation of
the scope of the invention is thereby intended, such
alterations and further modifications in the illustrated
device, and such further applications of the principles of
the invention as illustrated therein being contemplated
as would normally occur to one smiled in the art to
which the invention relates.

The delayed locking retractor incorporating the pres-
ent invention may be utilized with both the child seat
illustrated in FIGS. 1 and 2 for installation into a vehicle
and the child seat shown 1in FIG. 3 which is integrated
into the vehicle seat at the time of original manufacture
of the vehicle.

Referring now more particularly to FIGS. 1 and 2,
there is shown a child seat 10 including a frame 11 with
a pair of downwardly extending legs 12 and 13 posi-
tioned beneath a cushioned seat area 14 and a cushioned
back supporting area 15. A seat web buckle 17 of con-
ventional construction is mounted to the seat and in-
cludes a push button 18 which may be depressed to
release a tongue 19 which is shown inserted into the
buckle. The tongue is, in turn, attached to a relatively
rigid shield 20 which is positioned over the child sup-
ported by the seat. Shield 20, 1n turn, 1s fixedly secured
to ends 21 and 22 respectively of webs 23 and webs 24
extending through the seal and back down to the rear
side of the seat to a web connector or a bar 33. A pair of
slots 26 are provided in the seat for the webs to extend
there through. Likewise, a second pair of slots 27 are
positioned beneath slots 26 to enable the webs to be
disconnected from bar 33 and to be threaded through
the lower positioned slots 27 in the event the child is of
small stature. A third web 32 is connected to bar 33 and
extends into a retractor 34 mounted to and beneath the
seat. A plurality of conventional tubing 35 forms a rear
frame 36 which is adjustable to support the child seat at
a proper angle upon the vehicle seat.

The child seat shown in FIGS. 1 and 2 is illustrative
of only one type of child seat which may be utilized
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with the delayed locking retractor disclosed herein. For
example, shield 20 may be deleted with the bottom ends
of webs 23 and 24 being attached directly to a pair of
interlockable tongues lockingly insertable into buckle
17. Such a pair of tongues are disclosed in U.S. Pat. No.
5,038,446 which is herewith incorporated by reference.
Iikewise, the seat shown in FIGS. 1 and 2 is known as
a three point arrangement in that the child is secured at
the point of attachment of tongue 19 to buckle 17 as
well as the pair of locations provided by slots 26
wherein webs 23 and 24 pass therethrough secuning the
child to the seat. The present invention includes also a
seat utilizing a five point attachment such as shown in
U.S. Pat. No. 5,031,962 which is herewith incorporated
by reference. In the five point arrangement webs 21 and
22 extend shidingly through a pair of interlockable
tongues lockingly inserted into buckle 17 with the webs
then extending in opposite directions across the child’s
legs being attached to the opposite sides of the seat,
such as shown in the latter patent. |

A simplified version of a child seat 40 integrated into
the vehicle seat is illustrated in FIG. 3. Seat 40 is fixedly
mounted to the vehicle frame 41 being built into the
conventional passenger seat. Seat 40 includes a cush-
ioned seat area 42 and cushioned back supporting area
43 with the delayed locking retractor 34 mounted be-
neath the child seat and affixed to vehicle frame 41. A
single web 32 extends outwardly from retractor 34 and
1s connected to a conventional web bar 33, In turn,
attached to the bottom ends of webs 23 and 24 which
extend through the back of the seat through a pair of
slots such as shown 1 FIG. 1. Webs 23 and 24 are then
attached to either a shield 20 depicted in FIG. 1 or may
be attached directly to a single tongue 19, in turn, lock-
ingly inserted into buckle 17 having a push button 18.
Buckle 17 is attached to the vehicle frame by means of
a web 44 fixedly attached to and extending between the
buckle and vehicle frame. As previously explained, a
pair of interlockable dual tongues may be utilized in licu
of a single tongue 19 and a five point seating arrange-
ment may be utilized in lieu of a three point seating
arrangement. |

The delayed locking retractor 34 1s shown in FIGS. 4
and 5 with its outer housing removed to illustrate the
internal components. Retractor 34 includes a metal
frame 50 having a pair of upstanding side walls 51 and
52 integrally connected to a base wall 53 extending
therebetween. An axle 34 is mounted to and extends
between side walls 51 and 52 with a web spool S5
fixedly mounted to the axle so that the axle and spool
will rotate as a unit. Spool S5 has a pair of disc shaped
end walls 56 and 57 integrally mounted to a cylinder 58
having the web wound thereon. The web has been
deleted from FIGS. 4 and 5 to more clearly illustrate
the retractor.

A spring device 59 is fixedly mounted to side wall 52
and includes a spring extending between side wall 52
and axle 54. The spring is operable to cause the axle and
spool to rotate retracting the web into the retractor
with the spring being yieldable to allow the web to be
extended from the retractor. The web is extendable
from the right side of the retractor as viewed in FIGS.
4 and 3. |

A locking pawl 60 is movably mounted to and ex-
tends between side walls 51 and 52 and is movable from
a position spaced apart from end walls 56 and 57 of the
spool to an engaged position wherein the pawl lock-
ingly engages a plurality of ratchet teeth formed on the
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circumference of spool end walls 56 and 57. The frame
end walls 51 and 52 include a pair of aligned apertures
pivotally receiving the opposite ends of pawl 60. For
example, wall 52 is provided with aperture 61 which
receives one end of pawl 60. The aperture is sized to
allow pawl 60 to pivot about its bottom end from an
unlocked position shown in FIG. 6 wherein the pawl is
spaced apart from the plurality of teeth 62 formed on
the circumference of spool end wall 56 to the locked
position depicted in FIG. 7 wherein pawl 60 is locked to
tooth 63 of the plurality of teeth 62 formed on end wall
56. A wire spring 64 1s mounted to and extends between
pawl 60 and base wall 53 of the frame. Spring 64 is
operable to normally urge pawl 60 into engagement
with the plurality of teeth formed on the circumference
of each spool end wall 56 and 57 but yieldable to allow
the pawl to pivot backward in order to be spaced apart
from the teeth allowing the spool to freely retract the
web or to allow the web to be extended therefrom.
Such construction of pawl 60 along with spool 55 as
well as the spring biasing of the spool via spring device
58 is conventional in nature and is well known in the
field. End 70 of the web 1s shown in phantom in FIGS.
6 and 7 being wound about the spool and extending
outwardly from the spool on the side of the axle oppo-
site of the location of pawl 60.

A cam wheel 71 is mounted to axle 54 and is located
between spool end wall 57 and frame side wall 51. A

spring 72 (FIG. 5) positioned between frame side wall

51 and cam wheel 71 1s operable to force wheel 71 into
frictional engagement with the outwardly facing sur-
face on spool end wall §7. FIGS. 8 and 9 correspond to
the positioning of the pawl respectively of FIGS. 6 and
7. In FIG. 8, the web i1s Fully withdrawn with cam
wheel 71 being located so that its maximum lobe
contacts pawl 60 forcing the pawl apart from the spool
ratchet teeth formed on the circumference of the spool
end wails. In FIG. 9, the web is withdrawn a predeter-
mined amount with the spool rotating through a suffi-
cient angle positioning the maximum lobe of cam wheel
71 apart from pawl 60 allowing the pawl to pivot in-
wardly without contacting the cam wheel thereby lock-
ingly engaging the ratchet teeth formed on the spools
end walls. The construction of cam wheel 71 and its
positioning relative to the pawl as well as the construc-
tion of the spring 72 to force the cam wheel to friction-
ally engage the spool is conventional in nature and is
well known in the field.

In lieu of utilizing a cam wheel 71 and spring 72, a
web follower 75 may be fixedly mounted atop pawl 60
(FIG. 10). Web follower 75 may be a rigid element
projecting toward the web wound on spool cylinder 58.
Thus, when the web is fully retracted and the diameter

~ of the web on the spool is relatively large, the distal end

335
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of web follower 75 will contact the web holding pawl
60 outwardly and apart frown the ratchet teeth formed
on the opposite spool end walls. As the web is with-
drawn or extended, the diameter of the web on the
spool will decrease allowing web follower 75 to pivot
toward the spool axis along with pawl 60 until the pawl
lockingly engages the ratchet teeth formed on the spool
end walls. Web follower 75 may be located equally
distant between the spool end walls 56 and 57 so as to
not contact the ratchet teeth.

The inertial mechanism is mounted to the frame 50 of
the retractor and is located adjacent one of the frame
side walls. In the embodiment shown in FIGS. 4 and 5,
the inertial mechanism 100 includes a base wall 101
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fixedly mounted to frame side wall 51 supporting a mass
102 which rests thereupon. An arm 103 includes a proxi-
mal end 104 fixedly mounted to the outwardly extend-
ing end 105 of pawl 60 with the arm then extending
upwardly to its distal end 106 (FIG. 11) positioned
immediately over mass 102.

Mass 102 has a hollow 1nterior with a stem 107 cen-
trally located within the hollow interior and fixediy
mounted to the base 108 of the mass. The top end 118 of

the stem 1s rounded and is contactable by the down-
wardly extending distal end 106 of arm 103 once a pre-
determined amount of web has been withdrawn or ex-
tended from the retractor so as to move the maximum
lobe of cam wheel 71 apart from pawl 60. Thus, as pawl
60 starts to pivot toward the ratchet teeth, the distal end
106 of the arm 103 will move into contact with tile top
end 118 of stem 107 limiting further movement of arm
103 as well as movement of pawl 60 thereby allowing
the web spool to freely rotate. |

In one embodiment, mass 102 is cylindrical in config-
uration and is posittoned within recess 109 formed by a
circular side wall 110 integrally attached to base wall
101. A tit 111 projecting downwardly from and inte-
grally attached to base 108 of the mass is received by a
recess 112 located on the upwardly facing surface of
base 101 and located centrally with respect to the circu-
lar side wall 110. Tit 111 has a sufficient length to posi-
tion the bottom surface of base 108 apart from the up-
wardly facing surface of base 101 thereby causing the
mass to be mounted in an unstable fashion. As a result,
slight movement of the vehicle causing movement of
the retractor frame will result in the mass tilting thereby
causing end 106 of arm 103 to disengage the top end 118
of stem 107. The arm end 106 will then fall downwardly
into the hollow interior of the mass (FIG. 12) allowing
the pawl to pivot to the locked position engaging the
ratchet teeth formed on tile sprocket end walls assum-
ing a sufficient amount of web has been withdrawn
from the retractor to locate the cam wheel 71 apart
from the pawl. In the event cam follower 75 is utilized
in lieu of the cam wheel, then a sufficient amount of web
must be withdrawn to reduce the diameter of the web
on the spool to allow the pawl to pivot to the locked
position once mass 102 is moved from its original rest-
ing position depicted in FIG. 11 to its new position
caused by the movement of the vehicle and retractor
frame.

The preferred embodiment of the inertial device is
shown in FIGS. 4 and §. Various alternate inertial de-
vices are contemplated and included in the present in-
vention. For example, retractor 120 (FIG. 13) provides
the delayed locking feature as previously described.
The retractor is identical to the retractor as shown in
FIG. 5 with the exception that inertial device 100 is
replaced with inertial device 123. Thus, the retractor
inclades a pair of side walls 51 and 52 integrally joined
to the base wall 53. An axle 54 extends therebetween
having the spool fixedly mounted thereon windingly
receiving the web 32 with the distal end 122 of the web
located on the side of the axle opposite from the side
where at the inertial device is located.

Inertial device 123 includes a box comstruction
opened toward the spool with the base wall 124, side
walls 125 and 12B being illustrated in FIG. 13. An L-
shaped catch 127 1s pivotally mounted by pin 128
fixedly attached to side wall 125 and the side wall oppo-
site of wall 125. Catch 127 may therefore freely pivot
about pin 128. A wire spring 120 is mounted to wall 128
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and has an end contacting the vertical wall 134 of catch
127 thereby urging the catch in a clockwise direction as
viewed in the drawing. The top end of wall 134 is
hooked shaped being extended around pawl 60 to hold
the pawl normally in the unlocked position. A pendu-
lum i1s freely mounted to wall 124 which includes an

aperture 131 through which penduilum stem 133 ex-
tends. Stem 133 1s connected to and extends between

bottom mass 132 and button head 134. Head 134 is lo-
cated immediately beneath the horizontally extending
wall 130 of the catch. The retractor of FIG. 5 is
mounted so that base wall 83 extends horizontally
whereas the retractor of FIG. 13 is mounted so that base
wall 53 extends vertically thereby allowing the pendu-
lum to extend vertically.

With the web fully retracted on retractor 120, the
cam wheel 71 (not shown in FIG. 13) is operable to hold
pawl 60 outwardly apart from the spool ratchet teeth.
Once a predetermined amount of web has been with-
drawn, the cam wheel rotates apart from the ratchet
teeth; however, the hook shaped top end of catch 127 is
operable to hold the pawl in the outward position
spaced apart from the spool ratchet teeth. Wall 134 of
the catch remains vertical since the enlarged button
head located beneath wall 130 of the catch normally
urges wall 134 to assume a vertical position against the
urging of spring 129.

Once the vehicle 1s in motion, the resultant forces
acting on the vehicle frame and the retractor frame are
operable to cause a slight pivoting motion of mass 132
thereby nudging wall 130 of the catch to pivot in a
counterclockwise direction releasing the top hook
shaped end of the catch apart from the pawl and allow-
ing the pawl to pivot inwardly engaging the ratchet
teeth of the spool. Once the pawl is engaged with the
sprocket teeth, the top hook shaped end will not engage
the pawl even though the pendulum assumes a vertical
condition since the pawl has pivoted inwardly against
the ratchet teeth in a sufficient distance apart from the
catch. Thus, in order to reset the inertial device, the
web tongue must be released from the buckle and tile
web withdrawn 1nto the retractor causing the cam
wheel 71 to force the pawl backwardly apart from tile
sprocket ratchet teeth and allowing the hook shape top
end of the catch to once again engage and hold the
pawl.

An additional embodiment of the inertial device, not
shown, includes a ball movable within a cage mounted
to the base of the retractor. The cage includes a pivot-
ally mounted top catch which is movable upwardly
once the ball has moved from its resting position under
the influence of force caused by the vehicle and retrac-
tor motion. An arm mounted to the end of the pawl
similar to arm 103 extends towards the cap with an
intermediate member disposed between the cap and
arm. The intermediate member is operable to normally
retain the arm and pawl in an unlocked position until the
intermediate member is contacted and moved by the
upwardly moving cap triggered by vehicle motion and
resultant retractor frame motion. Once the intermediate
member 1s moved by the cap, the arm 1s released by the
intermediate member and therefore pivots along with
the pawl toward the sprocket with the pawl lockingly
engaging the sprocket teeth once the predetermined
amount of web has been withdrawn from the retractor
and the cam wheel has pivoted apart from the pawl as
previously described for the prior embodiments.
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The delayed locking retractor disclosed herein is a
pre-emergency retractor in that the retractor will trig-
ger and lock prior to an emergency and upon vehicle
motion and resultant retractor frame motion. The re-
tractor pawl provides a first means normally urged to a
locked position with the spool ratchet teeth to limit
rotation of the spool in the unwinding direction with
the pawl or first means being yieldable to move to an
unlocked position apart from the spool thereby allow-
ing the spool to rotate in the winding direction as well
as the unwinding direction. The cam wheel 71 or web
follower 75 provide a second means operable to retain
the pawl in the unlocked position until a predetermined
amount of web has been extended from the retractor.
The various embodiments of the inertial devices pro-
vide a third means engaged with the pawl and each of
which have a mass in a first position whereat once a
predetermined amount of web has been extended will
retain the pawl in the unlocked position until the mass is
moved upon pre-emergency movement of the frame
thereby allowing the pawl to move to the locked posi-
tion. Notably, the pawl remains in the locked position
once moved thereto until the web is rewound to its
initial condition with the cam wheel or web follower
moving the pawl to its unlocked position.

While the invention has been illustrated and de-
scribed in detail in the drawings and foregoing descrip-
tion, the same 1s t0 be considered as illustrative and not
restrictive in character, it being understood that only
the preferred embodiments have been shown and de-
scribed and that all changes and modifications that
come within the spirit of the invention are desired to be
protected.

What is claimed is:

1. A pre-emergency delayed locking retractor com-
prising:

a frame;

a web;

a spool with said web wound thereon and having a
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plurality of ratchet teeth formed thereon, said 40

spool 1s rotatably mounted on said frame being
rotatable between an initial position whereat said
web is retracted on said spool and an in-use posi-
tion whereat said web is extended;

a spring connected between said spool and said frame 45

to urge said spool to rotate 1n a winding direction
to wind said web thereon but yieldable to allow
said spool to rotate in an unwinding direction to
allow said web to be extended therefrom;

first means mounted on said frame urged to move to
a locked position engaging said teeth and limiting
rotation of said spool in said unwinding direction
but yieldable to move to an unlocked position to
allow said spool to rotate in the winding direction
and said unwinding direction;

second means operable to retain said first means in
said unlocked position until a predetermined
amount of web has been extended; and,

third means engaged with said first means and having
a mass in a first position whereat said third means
once said predetermined amount of web has been
extended retains said first means 1n said unlocked
position until said mass is moved upon pre-emer-
gency movement of said frame allowing said first
means to move to said locked position, said first
means remaining in said locked position once
moved to said locked position until said web is
rewound to said initial condition and said second
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means moves saild first means to said unlocked
position.

2. The retractor of claim 1 wherein:

said first means includes a pawl movably mounted to
said frame adjacent said spool with said pawl urged
to move to a locked position engaging said teeth
and limiting rotation of said spool in said unwind-
g direction but yieldable to move to an unlocked
position. |

3. The retractor of claim 2 wherein:

said second means includes a cam wheel mounted to
said frame and rotatable with said spool, said wheel
positioned to block said pawl from engaging said
teeth when said spool is in said initial position with
said wheel rotating to an unblocking position when
said predetermined amount of web has been ex-
tended.

4. The retractor of claim 2 wherein:

said second means includes a web engager on said
pawl which holds said pawl out of engagement
with said teeth when said spool is in said initial
position and said web engager is in contact with
said web.

5. The retractor of claim 2 wherein:

sald third means includes a base mounted to said
frame with said mass mounted to said base and
located in a resting position, said third means fur-
ther includes an arm operably located between said
pawl and said mass with said arm engaged with
said pawl and retaining said pawl in said unlocked
position when said mass is in said resting position
and said web 1s extended to said in-use position and
with said arm moving allowing said pawl to move
to said locked position when said mass moves rela-
tive to said base.

6. The retractor of claim S wherein:

said mass includes an upstanding projection contact-
able by said arm when said predetermined amount
of web has been extended limiting movement of
said pawl to said locked position until said mass
moves relative 1o said mass moving said upstanding
projection away from said arm and allowing said
arm t0 move with said pawl to said locked position.

7. The retractor of claim 6 wherein:

said mass 1s mounted in an unstable fashion to said
base and said base includes retaining means to re-

~ tain said mass thereon at all times.

8. The retractor of claim 2 wherein:

said third means includes a base mounted to said
frame with said mass suspended therefrom, said
third means further includes a pivotally mounted
catch mounted to said base with a hook shaped end
releasably engagable with said pawl and a bottom
end contactable by said mass upon movement of
sald mass to release said pawl.

9. A seat for a child in a vehicle comprising:

frame means;

a seat formed to receive a child with said seat
mounted on said frame means;

a harness web movably mounted on said seat and
extendable from an initial position whereat said
web 1s not in use to an in-use position whereat said
web extends across a child positioned atop the seat;
and,

pre-emergency delayed retractor means mounted to
sald frame means and operable to windingly retract
and to extend said web and wherein:

said retractor means includes:
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a spool with said web wound thereon and having a
plurality of ratchet teeth formed thereon, said
spool is rotatably mounted on said frame means;

spring means connected between said spool and said
frame means to urge said spool to rotate in a wind-
ing direction to wind said web thereon but yield-
able to allow said spool to rotate in an unwinding
direction to allow said web to be extended there-
from;

pawl means mounted on said frame means urged to
move to a locked position engaging said teeth and
limiting rotation of said spool in said unwinding
direction but yieldable to move to an unlocked
position to allow said spool to rotate in said wind-
ing direction and said unwinding direction;

engagable means operable to retain said pawl means
in said unlocked position until a predetermined
amount of web has been extended; and,

inertial means engaged with said pawl means with
said inertial means having a mass in a resting posi-
tion whereat said inertial means once said predeter-
mined amount of web has been extended retains
said pawl means in said unlocked position until said
mass s moved to a new position upon pre-emer-
gency movement of said frame means allowing said
pawl means to move to said locked position, said
pawl means remaining in said locked position once
moved to said locked position until said web 1s
rewound to said initial condition and said engaga-
ble means moves said pawl means to said unlocked
position.

10. The seat of claim 9 wherein:

said inertial means includes an upstanding finger
mounted to said mass and an arm having a proximal
end mounted to said a pawl means with said arm
having a distal end positioned over said upstanding
finger, said distal end contacting said finger and
resting thereatop while said mass is 1n said resting
position limiting movement of said arm and said
pawl means but movable apart when said mass
moves to said new position allowing said arm with
said pawl means to move to a locked position rela-
tive to said teeth. |

11. A locking retractor comprising:

a frame;

a web;

a spool with said web wound thereon and having a
plurality of ratchet teeth formed thereon, said
spool 1s rotatably mounted on said frame being
rotatable between an initial position whereas said
web 1s retracted on said spool and an in-use posi-
tion whereas said web is extended;

a spring connected between said spool and said frame
to urge said spool to rotate in a winding direction
to wind said web thereon but yieldable to allow
said spool to rotate in an unwinding direction to
allow said web to be extended therefrom;

a pawl mounted on said frame to move to a locked
position engaging said teeth and limiting rotation of
said spool in said unwinding direction and to move
to an unlocked position to allow said spool to ro-
tate 1n said winding direction and said unwinding
direction;

a pawl holder to retain said pawl in said unlocked
position until a predetermined amount of web has
been extended; and

a device engaged with said pawl and having a first
position whereas once said predetermined amount
of web has been extended retains said pawl in said
unlocked position until said device is moved allow-
ing said pawl to move to said locked position, said

10

15

20

25

30

35

40

45

20

23

60

65

12

pawl remaining 1n said locked position once moved
to said locked position until said web is rewound to
said initial condition; and, wherein:

said device has a mass in a first position whereat once
said predetermined amount of web has been ex-
tended retains said pawl in said unlocked position
until said mass is moved upon pre-emergency
movement of said frame allowing said pawl to
move to said locked position.

12. The retractor of claim 11 wherein:

sald device includes a pendulum upon which said
mass is suspended, said device further includes a
catch movably mounted to said frame and disposed
between said pendulum and said pawl, said pendu-
lum and mass in a resting position with said catch
releasably lockable to said pawl to hold said pawl
apart from said teeth until said mass is moved by
movement of said frame releasing said catch rela-
tive to said pawl and allowing said pawl to engage
said teeth.

13. The retractor of claim 11 wherein:

said device includes a base wall upon which said mass
rests, said device further includes an arm mounted
to said pawl which extends over and contacts said
mass, said mass and base wall includes unstable
means operable to tip said rhass relative to said base
wall upon movement of said base wall moving said
mass apart from said arm and allowing said arm
and said pawl to pivot and allowing said pawl to
engage said teeth.

14. The retractor of claim 13 wherein:

said pawl holder includes a cam wheel movably
mounted to said frame, said cam wheel includes a
major lobe normally contacting and holding said
pawl apart from said teeth when said web 1s re-
tracted with said cam wheel movable upon web
extension to move said major lobe apart from said
pawl allowing said pawl to engage said teeth.

15. A pre-emergency delayed locking retractor com-

prising:

a frame:;

a web:;

a spool with said web wound thereon and having a
plurality of ratchet teeth formed thereon, said
spool 1s rotatably mounted on said frame being
rotatable between an initial position whereat said
web is retracted on said spool and an in-use posi-
tion whereat said web i1s extended;

a spring connected between said spool and said frame
to urge said spool to rotate in a winding direction
to wind said web thereon but yieldable to allow
said spool to rotate in an unwinding direction to
allow said web to be extended therefrom; |

first means mounted on said frame urged to move to
a locked position engaging said teeth and limiting
rotation of said spool in said unwinding direction
but yicldable to move to an unlocked position to
allow said spool to rotate in the winding direction
and said unwinding direction;

second means engaged with said first means and hav-
ing a mass in a first position whereat said second
means retains said first means in said unlocked
position until said mass is moved upon pre-emer-
gency movement of said frame allowing said first
means to move to said locked position, said first
means remaining i said locked position once
moved to said locked position until said web is
rewound to said initial position and said first means

is moved to said unlocked position.
¥ * ¥ ¥ ¥k
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